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Abstract 
Efficient decolourisation of azo dyes by anaerobic 
biological process and chemical oxidation (ozone, Fenton 
and R!O) process has been chaimed by both the
methods. A comparative evaluation of chemical 
oxidation (H202 and Fenton's reagent) and anaerobic 
process for their efficacy for azo dye decolourisation 
has been done. Azo dyes namely, Orange-II (C.I. Acid 
Orange 7), Reactive Blue-H�R (C.I. Reactive Blue 13), 
Reactive Red-HE7B (CJ.Reactive Red 141) and Reactive 
Black-3HN (CI.Reactive Black 8) were selected for the 
study. Anaerobic decolourisation experiments were 
conducted for a period of more than 50 days with a 
hydraulic retention time (HRT) of 10 days and at ambient 
temperatures. Oxidative decolourisation studies were 
conducted with varying peroxide dosage of 1.5 to 50 
mM H202 concentrations. Decolourisation efficiencies 
achieved during anaerobic process was more than 99% 
for all the dyes evaluated. In case of hydrogen peroxide 
(SO mM H 20 2 cone.) treated dye solutions, 
decolourisation efficiencies observed were 37, 12, 5 and 
10% for orange, blue, red and black dye respectively. 
Fenton's reagent (Fe(II) + 50 mM H20) achieved 99 % 
decolourisation for dyes Orange-II and Reactive Blue­
H3R. Therefore it seems that anaerobic process would 
be economical for decolourisation of azo dyes m 
comparison to chemical oxidation processes. 
Introduction: 
Wastewaters from a textile industry contain dyes, 
sizing agents, dyeing aids, etc and therfore are 
characterized by their deep color and high concentrations 
of environmental pollutants. Azo dyes constitute the 
largest and most varied group of synthetic organic dyes 
in use today. L>_ue to the poor exhaustive properties of 
azo and reactive deys, as much as 30% of the initial dy� 
applied remains unfixed and ends up in effluents 1• Some 
of these dyes and/or dye degradation products are 
proven to be carcinogens and mutagens. Various 
treatment methods such as physicochemical, advanced 
oxidation processes, biological processes and usually in 
a combination is applied to treat textile wastewaters to 
the discharge limits and disposed off. Advanced 
oxidation processes are reliable, robust but are 
uneconomical. Whereas, investment costs for biological 
processes are 5 to 20 times less than chemical ones such 
as ozone or hydrogen peroxide. Meanwhile treatment 
costs range from 3 to 10 times less3• Due to the electron 
withdrawing nature of the azo dyes/ bonds they are not 
susceptible to oxidative catabolism hence are not 
removed during the aerobic treatment4• However, under 
anaerobic conditions, decolourisation of azo dyes and 
reactive dyes can be easily achieved5• Most of the earlier 
studies have focussed on decolourisation by either 
anaerobic treatment or chemical oxidation, and are 
claimed to be superior over each other 1'·7 • 8 •9 • A 
comparative evaluation of anaerobic process and 
chemical oxidation would facilitate the choice of the 
treatment technology. In this paper a comparative 
evaluation of decolourisation of four azo dyes by 
semicontinuous anaerobic mixed bacterial cultures and 
hydrogen peroxide has been done. 
Materials and Methods: 
Commercially important azo dyes were purchased 
from the local market. They were used for the studies 
without any purification. Major characteristics of the dyes 
used are summarized in the Table 1. Seed sludge to the 
reactors was collected from the primary settling tank of 
the domestic sewage treatment plant of I.LT Bombay, 
Powai, Mumbai, India. 
Table 1-Characteristics of dyes 
Dye nu., COD (mg/L) Chemical Structure 
(nm) For dye cone. = 1000 mg/L (Reference) 
Orange II 480 1280 10 
Reactive Blue H5R 597 360 -
Reactive Red HE7B 543 560 5 
Reactive Black 3HN 588 600 11 
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